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Numerical Analysis of Grease Lubrication for
Radial Spherical Plain Bearings in
Rotation and Swing Motion

TANG Zhan-gi'*, LIU Kun', WANG Wei', LIU Xiao-jun'
(1. Institute of Tribology, Hefei University of Technology, Hefei 230009, P.R.China;
(2. College of Chemistry and Chemical Engineering, Beifang University of Nationalities
Yinchuan 750021, P.R.China)

Abstract.: Formulation of the 3D lubrication model for spherical bearings was proposed. The
rotation of the inner ring, the inner ring tilt caused by the axle journal misalignment and the
swing angular velocity of the inner ring were taken into account in this model, and the modified
Reynolds equation in the spherical coordinate system was obtained to depict non-Newtonian flu-
id lubrication. Moreover, with the lubrication model aforementioned, the lubrication problems
of radial spherical plain bearings were analysed numerically based on the Ostwald rheological
model for greases. The pressure distribution, the maximum pressure, the load capacity and the
flow rate of the grease lubricant film were studied with variations of the grease power-law in-
dex, the inner ring inclination angle and the swing angular velocity, respectively. It is found
that the grease lubricant film generates obvious hydrodynamic effects. With the other parame-
ters fixed, the power-law index has significant influences on the maximum pressure and the
load capacity of the grease film. Compared with Newtonian fluid, the shear-thickening fluid is
observed to increase the values of film maximum pressure, load capacity and axial flow rate,
but the shear-thinning fluid is observed to act contrarily. The inner ring inclination angle has lit-
tle effect on the maximum pressure and the load capacity, while the swing angular velocity has

much.

Key words: spherical bearing; radial spherical plain bearing; non-Newtonian fluid lubrication ;
compound motion; Reynolds equation
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